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« ECS SITES

 DISTRIBUTED ACTIVE ARCHIVE CENTER (DAAC) OVERVIEW
« ARCHIVE COMPONENT CONFIGURATION

« PROJECTED DESIGN THROUGHPUT PERFORMANCE

* INITIAL PERFORMANCE ACHIEVED VS. CURRENT
PERFORMANCE

* INITIAL CONFIGURATION VS. CURRENT CONFIGURATION

« LESSONS LEARNED



ECS DAACs

Land Process Imagery

Upper Atmosphere,
Ocean Color and
Meteorology

Radiation Budget and
Upper Atmosphere

Snow and lce

ECS - Earth Observing System (EOS)
Data and Information System’s Core System

DAAC - Distributed Active Archive Center



ECS DAAC Subsystems and
Data Flows
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http://edhsl.gsfc.nasa.gov:85/ - The ECS Data Handling System



Design Projected Throughput
Performance

Single Channel 5 MB/sec

Cumulative for Eight Channels 40 MB/sec




GSFC DAAC Archive Configuration

SGI cChallenge XL Storage Tek
-
SCSI )
S |A | Device Driver :SCSI1-8 P3#1 £500 T
I\T/| X' D3 - > . Apes
. 50G/Tape
G |3 | ACSLS API 20 MBISEC
T ROBOT CNTL D3# g|Library Management Uit
Ethernet SUN SPARCS RS232
ACSLS

Note: STMGT - ECS Storage M anagement Code Performing the Archive Control
ACSLS - STK Automated Cartridge System Library Software



Data Flow to and from Tape
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GSFC DAAC Archive Data Flow
Performance Comparison

Single Channel | Cumulative (Eight Channels)

*
Peak Rate 1/1997 | 8/1997 | 1/1997| 8/1997 3/1998

Write (MB/sec) 16 47 54/77.8
Read (MB/sec) 16 : 29 36.9

*Note: Compression enabled



GSFC DAAC Archive RAID
Configuration

Initial RAID Configuration |Current RAID Configuration
RAID 5, with 4 Controllers RAID 3, with 8 Controllers

Maximum of 22 GB of AMASS | 136 GB AMASS Cache in a

Cache, due to a 2 GB per single partition and an upward
partition restriction. limit of 1 TB

Realistic size - 12 GB.




GSFC DAAC Archive Initial RAID
Configuration
(1/97)

SGI SCSI RAIDS
PHOENIX CONTROLLERS

SGI CHALLENGE XL

ﬁ 6 GB AMASS Cache in 3 partitions

6 CPUs ~ 128 GB Staging Disk XFS Filesystem
512 MB MAIN MEMORY, 20 MB/SEC

2-WAY INTERLEAVED Parity] [9cB] [9GB] |9GB] PCSB] SPA
RAID: 20 MB/SEC oce| Paiy] [os| [oee] [oce] SPB
32 KB DATA CACHE 20 MB/SEC

4 RAID SCS| ocB| [oce] [pai] loce] |ocB] spa
CONTROLLERS 20 MB/SEC = 5] o] ] Fos] SPB

128 KB xlv STRIPE

xfs BLOCK SIZE - 4KB
(filesystem only)




GSFC DAAC Archive
Intermediate RAID Configuration
(8/97)

SGI SCSI RAID3
PHOENIX CONTROLLERS

SGI CHALLENGE XL

SGI: 20 MB/SEC

6_C|£>US o MB/SEC [Paiy] [ocH pocB] kGl pcee] SPA

512 MB MAIN MEMORY Fo] food besl lcel beo SPB
’ 20 MB/SEC

2-WAY INTERLEAVED il 9 6 B [ spn

RAID: 20 MBSEC 4 9 = 9 SPe

CTQ ON Depth of 24 20 MB/SEC '

32 KB DATA CACHE beol [F1 Ecs] B Bl spa

512 KB x/v STRIPE G SR | e kY s

8 RAID SCSI 20 MB/SEC [Pariny] oGH loce] lece] [ecB] SpPA

CONTROLLERS 20 MB/SEC ngsl Ecs] Ecs] [ccg SPB

xfs BLOCK SIZE - 64KB 12 GB AMASS Cache in 6 partitions

(filesystem only) ~ 128 GB Staging Disk XFS Filesystem




GSFC DAAC Archive Current
RAID Configuration
(3/98)

SGI CHALLENGE XL SGI SCSI RAIDS3
PHOENIX CONTROLLERS

20 MB/SEC
%Us I | ’eeq Fo] El Bl ol 1AGB| Foe] gl Foe]
oA SPB
512 MB MAIN MEMORY. |20 mg/sec |§‘ity| 9 GBJ|o cB| |9 GB] |9 GB] m 4 cH 4 6B] |4 cB| |4 GB]
S WAYIRTEREEAVED oo wersec |E] [releed Fesl b 013 e
RAID: By A EEE Yy S
CTQ ON Depthof 24 |20MBISEC
[Paiv] [ocd pce] [ocB] pce] raiy] [Fcd fce] [¢ce] Fe
32 KB DATA CACHE 20 MB/SEC SP 7oq [7o9 79 | ;’L : g 2 E
~ scd [5cq [Fcq [°c —=1 [=cd [7oq [7o [7c
256 KB x/v STRIPE o us/sec |
8 RAID SCSI [Paiv] Joce] pes] [oce] oo sl o8] o] [2c]
SPA
CONTROLLERS 20 MB/SEC ] |o.cel oG] [o e8] [o cH] parifB@ [+ 8] [2 cB] [4 cH]

xfs BLOCK SIZE - 64KB ~ 256 GB Staging Disk ~ 128 GB AMASS
(ﬁ|esy5tem 0n|y) XFS Filesystem Cache




Archive Library and Tape
Functioning

Initial Operation

Current Operation

Sequential Media Mounts/
Dismounts

Asynchronous Media Mounts/
Dismounts

Sequential Rewind Operation

Asynchronous Rewind

Fixed Blocking Factor of 16 K
Bytes for Transfers to Tape

User Configurable Blocking
Factor, now set to 256 KB




AMASS Data Transfer
Performance

Initial

Current

Used cp for data transfers

Use dd for data transfers
with block size of 1024 KB

Synchronous 1/O

Asynchronous I/O

Tape Drive Buffer Flush

Asynchronous Buffer Flush



L essons Learned

Vendor cooperation is essential to performance fine-tuning

Need significant time allocation to integrate and tune

Consider a learning curve into the integration time budget

Fast magnetic disk is paramount for high performance tape
archiving

Do not try this at home (If you do, at least buy a big UPS)




